Hydrophobic and ionic effects upon the electrophoretic mobilities of the subunits of coupling factor 1 from mitochondria.
A sodium dodecyl sulfate (SDS)-urea polyacrylamide gel system was used to investigate certain properties of the subunits of the beef heart mitochondrial ATPase, (native F1, nF1). By examining the affects of urea concentration and acrylamide concentration upon the electrophoretic mobilities of the polypeptides comprising the nF1 enzyme, we have obtained conditions under which all five subunits are simultaneously resolved when the discontinuous buffer system of Laemmli is used (U. K. Laemmli (1970) Nature (London) 277, 680-685). The determination of the apparent molecular weights by analysis of Ferguson plots (K. A. Ferguson (1964) Metabolism 13, 985-1002) revealed that the addition of urea to the SDS gels resulted in a decrease in the apparent molecular weight of the beta subunit. A dramatic increase in the apparent molecular weight of the delta subunit was also brought about by the presence of urea in the SDS gels. In addition, the apparent molecular weight of both the alpha and the beta subunits was dependent upon the acrylamide concentration used, indicating that these subunits contain either areas highly resistant to denaturation by the combined action of urea and SDS, or covalent modifications leading to anomalous electrophoretic mobility. The results of experiments in which urea analogs were used indicate that the interactions of urea with the beta subunit involve the formation of hydrogen bonds between urea and regions of this subunit. On the other hand, the interactions of urea with the delta subunit are primarily of a hydrophobic nature, suggesting that these interactions could involve domains of the delta subunit required for binding of the coupling factor to the mitochondrial membrane.